Abstract Epilepsy has a significant impact on healthrelated quality of life (HRQOL) of patients and personal coping style is an important determinant. Less is known about home caregivers. This study investigates HRQOL and coping style of both patients and caregivers and their interaction. Epilepsy patients attending the outpatient clinic of the University Medical Centre in Utrecht and their caregivers were sent EQ5D and RAND-36 questionnaires. The Utrecht Coping List was used to chart personal coping styles. HRQOL scores of patients and caregivers were compared to the general Dutch population. The association between patient and caregiver HRQOL scores was calculated. A stepwise backward multivariate linear regression analysis was used to explain variances in caregiver HRQOL. Eighty-six couples (49%) returned all questionnaires. Caregiver HRQOL scores were comparable to the general Dutch population (EQ5D: 0.88-0.88; p = 0.90, RAND-36 MCS: -2 points; p = 0.16), while patients HRQOL scores were lower (EQ5D: 0.79; p \ 0.01, RAND-36 MCS -10 points; p \ 0.01). However, on several specific domains, associations between patient and caregiver HRQOL scores within couples were found. Passive coping style explained 50% of variation in HRQOL scores of caregivers. As a group, caregivers of epilepsy patients have normal HRQOL, but there are significant associations between patient and caregiver HRQOL scores. Improving caregiver HRQOL through interventions on coping style might benefit patients as well. Recognizing personal coping styles of both patient and caregiver should be part of a patient-oriented approach in treatment.
Introduction
Epilepsy is one of the most common neurological conditions affecting about six per 1000 people in European countries [1] . Seizures tend to arise suddenly, giving the disease its highly unpredictable character and high psychological impact. Seizures occurring in a public place can lead to embarrassing and sometimes dangerous situations. At work or in a social context, people with epilepsy may also experience lack of understanding and stigma. Epilepsy is known to have a significant impact on quality of life of patients [2] [3] [4] , but also of people close to and caring for someone with epilepsy [5] . For clinical studies of chronic diseases, including epilepsy, health-related quality of life (HRQOL) is an important outcome parameter. The emphasis usually lies on patients, with less attention given to caregivers. In a previous study exploring HRQOL in caregivers we found a trend of caregivers of patients with therapy resistant epilepsy to have decreased mental component scores of HRQOL. We also found that caregiver HRQOL was not related to objective disease and patient characteristics but seemed related to self-perceived burden of care [6] .
Self-reported burden of care probably reflects that person's natural reaction to the situation he or she is confronted with. This reaction can be described as a coping style. Coping is an individual response to stress in general and will therefore influence mental health in adverse life events [7] . In patients, there is an association between having a passive coping style and lower quality of life [8] .
In this study we investigate the relation of coping style to mental domains of HRQOL in caregivers of epilepsy patients and its impact on HRQOL of patients.
Methods

Subjects
We contacted over the phone all epilepsy patients who attended the outpatient clinic of the department of neurology at the University Medical Centre in Utrecht (UMCU), The Netherlands between January 2007 and September 2009. After consent, they were sent questionnaires. The UMCU is a secondary and tertiary referral centre for epilepsy, with epilepsy surgery facilities and a teaching hospital. Inclusion required a diagnosis of partial epilepsy, age between 16 and 80 years, an IQ higher than 80, a normal neurological examination and the ability to complete a Dutch questionnaire. Exclusion criteria were presence of a neurological deficit, e.g. due to stroke or malignancy in the patient. The local medical ethics committee approved this study.
Questionnaires
Two questionnaires were sent to the patients. One was completed by the patient and one by their main caregiver. Patients were asked to give the caregiver questionnaire to the person on whom they at times need to rely because of their epilepsy. If there was no such person, patients were asked to state this as well.
Data on age, gender, marital status, employment, seizure frequency, seizure type and side effects of treatment were obtained from the patient. From the caregiver, data were obtained on gender, relationship to the patient, whether he or she lives with the patient, number of hours per week given to patient care and if he or she received professional help in patient care. The HRQOL questionnaires of patients and caregivers consisted of two generic, validated questionnaires: the RAND-36 [9] and the EQ5D [10] . The RAND-36 consists of 36 questions providing HRQOL scores on the eight domains mental health, social functioning, vitality, role emotional, bodily pain, general health, physical functioning and role physical (minimum 0, optimum 100). These domains are expressed in two summary scores (range 0-100), reflecting the mental (MCS) and physical component scores of HRQOL. The EQ5D consists of two items: five questions giving a utility score (minimum 0, optimum 1) and a VAS score to express QOL on a range of 0-100%.
Coping style was measured using the Utrecht Coping List (UCL) [11] , providing coping style profiles. This is a validated questionnaire that measures coping style for problems and unpleasant events in daily life. Subscores describe an individual tendency to seven coping strategies: passive reaction pattern, active confronting, palliative reaction, seeking social support, avoidance, expressing emotions and reassuring thoughts. The UCL is based on the premise that coping strategies are not exclusive and may be present in various combinations [11] .
Analysis
Statistical analyses were performed using SPSSv15.0 (SPSS Inc., Chicago, USA). A retrospective powercalculation was done to assess the number of participants needed to reach power of 0.80 to find a statistically significant difference in mental component score of 4 or more, which is considered a minimal important difference in epilepsy patients [12] . A minimum of 35 participants would be needed for this power level.
Summary scores on the eight RAND-36 domains, the MCS (mental component score) and physical component score, were calculated [13] . The scores of both patients and caregivers were compared to the general Dutch population scores using a two-tailed independent sample t test [9] . EQ5D utility scores were calculated (British MVH A1 guidelines). Patient and caregiver scores were compared to scores from the Dutch population using a two-tailed independent sample t test [10] . Scores on the various coping styles were calculated and compared to the general Dutch population [11] . All population scores were matched according to age and sex.
The association of scores on RAND-36 domains, MCS, physical component score and coping style of patients to those of their caregivers was investigated using Pearson's correlation co-efficient.
The Pearson correlation coefficient was used to investigate the association between coping styles of caregivers and their RAND-36 MCS and physical component scores. The coping style having the strongest association with MCS was studied in a multivariate regression analysis.
First, the association between MCS/PCS and caregiver characteristics (age, gender, relationship to patient, cohabiting, hours of care given to patient and receiving professional help in patient care) and epilepsy characteristics of the patient [duration of epilepsy, seizure frequency, number of anti-epileptic drugs (AED) and experiencing adverse side-effects], was studied by univariate regression analysis, selecting characteristics associated with a p value less than 0.20. To study independent effects of coping style and caregiver and epilepsy characteristics on HRQOL, all selected parameters, including the coping style with the strongest association to MCS were entered in a stepwise backwards multivariate linear regression analysis, with caregivers' MCS/PCS as the dependent variable.
Results
Out of 177 couples of patients and caregivers, 105 patients returned their questionnaires (59%), 86 couples (49%) returned all questionnaires. There were no significant differences in age or sex between responders and nonresponders. Demographic and epilepsy characteristics of patients and caregivers are presented in Table 1 .
Quality of life
Average EQ5D utility score of caregivers was 0.88 (SD 0.17), which is comparable to the Dutch population (0.88, SD 0.19, p = 0.90), and of patients 0.79 (SD 0.25), 0.09 points lower than the average Dutch population (p \ 0.01) (10).
The average EQ5D VAS score of HRQOL was 81% in caregivers and 72% in patients. Dutch population averages of the VAS score were not available for comparison. Figure 1 shows the proportional difference of scores of caregivers and patients compared to the average Dutch population on the eight domains and summary scores of the RAND-36. RAND-36 scores of caregivers tended to be marginally lower in MCS (-2 points, p = 0.16), while PCS scores (?2) and scores on the domains physical functioning (?5.3) and bodily pain (?9) were above average (p \ 0.05) (Fig. 1) .
RAND-36 scores of patients were significantly reduced (p \ 0.01) on the MCS (-10 points) and the individual mental domains: social functioning (-14 points), mental health (-19 points), vitality (-11 points) and general health (-12 points) and the physical domain: role physical (-22 points). This last domain describes experienced physical restrictions in reaching goals in life.
Interactions between caregivers and patients Low-to-medium positive correlations between patients and caregivers were found for the RAND-36 domains physical functioning, social functioning, mental health, bodily pain, general health, physical component score and MCS (Table 2 ). There was a correlation of passive coping style of patients and caregivers (Pearson R = 0.25, R 2 = 0.06, (Table 3) .
Coping and quality of life
The distribution of coping styles of caregivers was comparable to the general Dutch population (Table 3) .
Passive coping style had the strongest association to the MCS in caregivers (Table 3 , Fig. 2 ): passive coping style explained 50% of the variance in MCS (R 2 = 0.50), using univariate analysis. The gender of the caregiver and whether the patient experienced side effects of anti-epileptic drugs were also related to the caregiver MCS in the univariate analysis (p \ 0.20, Table 3 ). The multivariate model with passive coping style and gender of the caregiver, and side effects in the patient explained 55% of variance in MCS (R 2 = 0.55), suggesting that these last two parameters explained only an additional variation of about 5% compared to passive coping style of the MCS ( Table 4) .
The coping style palliative reaction had the strongest correlation to physical component score in caregivers (Table 3 ). Univariate analysis showed age, cohabiting and hours of care given to epilepsy patient to be related to caregiver physical component score. A multivariate model including these factors and passive coping style (as a comparison to MCS) explained 29% (R 2 = 0.29) of variance in physical component score with passive coping style contributing only 1% (Table 4) .
Discussion
Caregivers for chronic epilepsy patients report similar HRQOL compared to the general Dutch population. However, there is a significant correlation between passive coping style and lower mental component HRQOL scores in caregivers of epilepsy patients. Caregivers show relatively high scores, i.e. feel better than average, on physical aspects of HRQOL such as bodily pain and physical functioning. Within couples of caregivers and patients, associations on several domains of the HRQOL scores are found. Passive coping style explains 50% of variation in HRQOL scores of caregivers. Caregivers of patients with a passive coping style, often also have a passive coping style themselves.
This study yields two interesting correlations. Firstly, coping style explains a high percentage of variation in mental component of HRQOL in caregivers. We found the same between coping and HRQOL in epilepsy patients [8] .
Other studies on coping of caregivers of patients with chronic disease show comparable results. Objective disease (seizure related) measures seem to matter less, again as in other diseases. For HRQOL of caregivers of patients with Huntington's disease a positive correlation was found between positive appraisal of caregiving and general life satisfaction. Caregivers' individual interpretation of their situation had a more significant impact on well-being than objective disease characteristics [14] . Visser-Meily et al. [15] found that 15-27% of variance in psychological Fig. 1 Proportional difference of RAND-36 scores of patients and caregivers compared to the Dutch population average which is presented as zero (the y-axis). Patient HRQOL scores are decreased on most domains. Caregiver scores are similar to the general Dutch population, although they score significantly higher on bodily pain Ç Variables associated to MCS and PCS with a p value \ 0.20 were included in multivariate analysis. R 2 is given for these variables and for the whole model. R 2 indicates the proportion of variance explained by these individual variables or the whole model functioning of spouses of stroke patients could be explained by coping strategies. Secondly, we found that scores on several domains of caregiver HRQOL are significantly associated to scores on these same domains of the patient they are close to. Similar results have been found in patients with heart failure and their spouses. Patients with spouses scoring high on depression had lower HRQOL scores [16] . This brings up the thought that patient HRQOL can be improved by improving caregiver HRQOL. Because we found coping to be such an important factor in HRQOL in caregivers, an intervention on coping of caregivers could lead to better HRQOL of caregivers and patients. Results from other studies indicate this might be the case. Interventions for caregivers of patients with dementia led to benefits in psychological distress of caregivers and in patient mood. Also, patients were able to stay at home cared for by their spouses for a longer period of time [17] . In pain management in end-stage cancer patients, a partner-guided pain management training protocol improved caregiver satisfaction for being able to help the patient control pain [18] . Currently, a large trial with COPD patients and caregivers studies the influence of an intervention through training coping skills of patients as well as caregivers [19] .
In a previous study on QOL of caregivers of epilepsy patients we found a trend for lower MCS of caregivers [6] . This study was executed in a small group of patients with severe, intractable forms of epilepsy. Our present study does not show a significantly decreased MCS in caregivers of focal epilepsy patients. This difference can probably be explained by the fact that the epilepsy patients in the present group have less severe forms of epilepsy.
The response rate of 49% for couples of patients and caregivers was relatively low. It is conceivable that a more assertive group of patients and caregivers has responded yielding relatively high HRQOL scores.
Other studies on caregiver QOL report a tendency towards slightly reduced QOL in caregivers of patients with chronic disease. For example, a HRQOL study in multiple sclerosis (MS) showed a 3.4 point lower MCS in caregivers [20] . Another study in caregivers of MS patients showed lower SF-36 scores on the domains mental health, general health and vitality [21] . It is difficult to compare epilepsy to more chronically progressive diseases. Focal epilepsy is a paroxysmal recurrent disease and the majority of patients are physically normal between seizures, in contrast to MS. In more severe and intractable epilepsy a lower QOL in caregivers would be expected (as we found earlier). On the other hand, several studies have shown that objective disease characteristics do not explain variation in HRQOL in epilepsy patients because even in patients with a single or few seizures the unpredictability of the disease has a high psychological impact [4] .
Another notable result of this study was that caregiver HRQOL scores were relatively high (positive) on physical domains, especially on bodily pain. In the previously mentioned study on caregivers of MS patients a 6 points higher score on bodily pain was found [21] , but other studies do not show higher physical component scores for caregivers [22, 23] . An explanation could be that caregivers compare their own physical functioning to that of the patient they live with and not to healthy persons in their environment. This effect could vary in several studies because of the different characteristics of the chronic diseases of patients. It is still difficult to explain this effect in caregivers of epilepsy patients because epilepsy does not lead to more bodily pain in patients.
Though most research on coping style and HRQOL cannot prove causality, in general it is believed that certain coping styles enhance the ability of patients with chronic disease to positively adjust to their situation [24] .
Our findings do not indicate caregivers of epilepsy patients studied have significantly decreased quality of life. We find that variance in caregiver HRQOL is largely explained by coping style, as we have previously seen in patients [8] , and that coping styles of patients and caregivers are related. To us these findings illustrate that regarding patient care, doctors are not only dealing with a disease but also with the way a person and their environment cope with this disease. We believe interventions in coping style of caregivers as well as patients with chronic disease could have a significant positive impact on HRQOL of both parties. However, research investigating a causal relation between coping style and HRQOL in epilepsy patients is needed to support this conclusion. We advise treating physicians of epilepsy patients to consider well-being of caregivers as well as patients, especially because they tend to have similar coping strategies. Caregivers should be included in the treatment of epilepsy patients and how patients and caregivers are coping with the disease should be considered. When problems in coping are detected, psychological help for epilepsy patients and their caregivers might be indicated and could lead to a significant increase in HRQOL in caregivers as well as patients.
